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Introduction
Studies of education in China have long noted the large and persistent gap in educational attainment between China's urban and rural populations (Knight and Li 1993, Knight, Sicular and Yue 2013) . Although rural education levels continue to lag behind those in urban areas, the past fifteen years have seen a remarkable change in rural schooling attainment: attending high school is increasingly common (Connelly & Zheng, 2010) . This change is evident in official statistics on school progression rates as well. Nationwide (including both urban and rural areas) between 2000 and 2009 the progression rate from junior high to high school (including both vocational and academic high schools) increased from 50 percent to over 80 percent ( Figure 1 ). Separate statistics on rural progression rates are not available, but in view of the facts that over 60 percent of children aged 15-17 are rural and that urban progression rates were already relatively high in 2000, we deduce that this increase reflects significant change in rural areas. The expansion of high school attainment in rural China is related to several recent policy initiatives in the area of rural education, including the rolling out of free, compulsory nine-year education, the reform of rural educational finance, and substantial increases in government expenditures on rural education. In 2000 the Chinese government implemented the tax and fee reform in rural areas, which helped to reduce the financial burden of education on rural families. Around the same time, the government initiated the "two exempts and one compensation" program, which exempted poor rural students from the costs of textbooks and other miscellaneous educational fees and provided them compensation for living expenses in school dormitories. Expansion of free compulsory education occurred after 2000, especially in 2005 in poor areas and again in 2007 when free nine-year education was extended 1 Published statistics do not easily permit separation of progression rates between urban and rural students, in part because most rural high school children attend high schools located in towns and cities, not in villages. Consequently, statistics for rural high school enrolments undercount the number of rural children in high school, and statistics for urban high school enrolments include rural students. These issues are discussed in Rozelle et al. (2009) , which also reports the share of children aged 15-17 who are rural.
nationwide. Concurrently with the implementation of these policies, government education spending per student increased substantially, and most rapidly for rural junior high school (figure 2).
<Figure 2>
Increased schooling levels in rural China, however, may also be the result of changes in household resources and choices. After 2000 rural households enjoyed a period of rapid income growth. Also, family sizes declined, and levels of parental schooling was increasing.
Past studies have found that such household characteristics are associated higher levels child schooling. It is also possible that the wage premium on a high-school education has increased; if so, this would lead rural families to increase investments in high school education for their children.
Much of the discourse about schooling in rural China has been in the context of the educational landscape that prevailed before these more recent developments. Most available studies about rural educational attainment in China use data from before 2005. Some analyses use more recent data, but focus on education in poor or minority areas, or of other subgroups for which educational attainment has not kept pace with broader trends.
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The substantial shift in rural schooling levels and the contemporaneous changes in the macro and micro variables that underlie schooling outcomes raise the need for a fresh look at the determinants of rural education. This is the aim of our analysis, which examines changes in the determinants of high school attainment in rural China. Economists typically view schooling in developing countries as a household investment decision, and empirical analyses estimate the impact of family characteristics such as income, parental schooling, and the number of siblings on children's schooling outcomes (Becker & Lewis 1973 , Ashenfelter & Rouse 1998 , Björklund et al. 2010 , Lazear 1980 . Some studies also consider community or school district factors related to local economic development and school supply that may influence educational outcomes (Strauss, 1995) . In our analysis we examine the role of individual and household-level variables, local community variables, and, given the marked expansion in government funding of rural schools, local government educational 2 For an extensive review and thorough list of published articles on the determinants of educational differentials in China, see Zhang et al. (2012). expenditures.
Changes in the determinants of school outcomes have been noted in other countries.
For example, the cohort-specific effects of years of parents' education on years of child's education have been found to be higher for older cohorts and lower for younger cohorts (e.g. Hertz et al., 2007) . Some studies report that in developed countries the impact of family income is less significant after the expansion of education (Shavit ＆Blossfeld 1993, Erikson ＆ Jonsson 1996b). These findings raise the question of whether with economic growth and the expansion of education in rural China, the impact of parental schooling and income has similarly declined.
The literature on the determinants of Chinese children's schooling is now fairly extensive, and studies have found that the impact of family background and household characteristics has changed over time. Knight et al. (2011) investigate intergenerational mobility by cohort group using data for 2007. They report that the correlation between parental schooling and children's schooling has risen over time, but in recent years this trend has been reversed in rural areas. They attribute the reversal to the recent rural policy of free compulsory nine-year education. Li (2010) shows that the expansion of higher education has augmented the impact of family background on children's educational attainment, and that educational inequality between rural and urban areas is enlarging. Liu (2008) analyzes the influence of family background on children's educational attendance of primary school and middle school using national census data from 1980, 1990 and 2000 . He reports that that the significance and magnitude of the influence of parental education has increased over time, but the impact of the father's career has remained unchanged.
Our analysis makes several contributions. First, it provides new, relatively recent evidence on the determinants of rural high school attainment during this recent period of change. Our analysis makes use of rural household survey data from the China Household Income Project (CHIP) for the years 2002 and 2007. These two years are well suited for this study as 2002 was before (or mostly before) the rural education policy changes, and 2007 is after most of the key policy changes had been implemented nationally.
Second, our analysis combines household data with village-level data and also with administrative data on local government education expenditures. By so doing, we are able to investigate the relationship of schooling outcomes with household characteristics and also community-level characteristics. In this regard our analysis contributes to a growing body of work on the role factors outside the household that may influence household schooling decisions in rural China (e.g., Yang 2007), as well as to the more general literature on the impact on schooling outcomes of school resources and public educational spending (Card and Krueger 1992a , Hanushek 1997 , Cascio et al. 2011 ). Our hypothesis is that community characteristics and public expenditures are significant determinants of high school attainment; in addition, we propose that between 2002 and 2007 the importance of household variables has declined, while that of community and government expenditure variables has been stable or even increased.
Third, in our empirical analysis we employ a multilevel model. The empirical literature on high school attainment in general and in China often uses a standard probit or logit model (Jensen 1997 , Al-Samarrais 1998 , Sawada 2001 , Yang 2007 . As discussed, however, the factors that affect household educational choices are multilevel. Schooling decisions within the same community may be not be independent, and variances may differ among communities. Multilevel estimation methods can explicitly handle these factors and is well suited to hierarchically structured data such as that for students clustered within communities.
Multilevel models, also known as hierarchical linear and mixed effects models, have been used elsewhere in the literature to examine how students' test scores are influenced by both individuals and school-level factors.
In the next section we outline our empirical approach. Section three describes the data and provides some relevant policy background. Section four reports the estimation results.
As discussed in the concluding section, we find that some community variables and government expenditures are significantly related to high school attainment, and that in the wake of China's rural education reforms, the significance of family income as a determinant of high school attainment has declined.
Empirical Approach
We are interested in estimating the effects of individual-level and community-level factors on an individual-level binary outcome variable. In this context, observations within the same community are likely to be correlated, and the assumptions of the standard regression model may be violated. We therefore use a multilevel or hierarchical regression model with random intercepts. This model estimates slope coefficients that are uniform for the entire sample, but allows the intercept to vary across communities. A standard, single-level model is nested within the multilevel model, so that one can test which specification is appropriate. Since our outcome variable is binary, we use a logit multilevel model. In-depth discussion of such models can be found in Goldstein (2003) , Snijders and Bosker (1999) , Steele (2009) and Leckie (2010) .
Let H ij be a binary variable that equals one if individual i in community j attends or has attended high school. The probability of high school attainment can be then written as
Using (1), we can then write the first-level logit regression equation as
where j 0 β is the intercept for community j, and the k β are slope parameters on K individual-level characteristics . ... 
This is the regression equation that we estimate.
According to Raudenbush & Bryk (2002) , estimation of a fully unconditional model without any predictors can provide information on how much variation lies at the community level and how much is due to individuals' characteristics. As an initial step in multilevel analysis, then, it is useful to run an intercept only or "null" model
Estimation of equation (5) In our analysis we restrict the sample to children who reside with their parents and who are 16 through 20 years old, inclusive. By restricting the sample to children who reside with their parents, we have full, matched information about the children, their parents and their natal households. In China children generally begin school at ages 6 through 8 and complete compulsory education (primary school and junior high school) in 8 to 9 years. The decision to continue on into high school thus occurs by age 16. 3 We choose age 20 as upper limit on the age range in order to include as many observations as possible in the sample while minimizing selection bias that could arise due to older children moving out for work or to marry and establish their own households. In the CHIP datasets a trivial number (only 3 in each year) of household heads and spouses of household heads are below the age of 21. We therefore conclude that it is rare for children to marry and establish a new household before age 21. With respect to migration, some children in this age range do engage in migrant work, but usually of a short-term nature. Consequently, they continue to be treated as members of their natal households and are included in the survey. In order to check for selection bias that might arise if some older children have left the households, we carried out the estimation using an alternative maximum age cutoff of 18 rather than 20. The results
were stable, and so we conclude that using the older maximum age cutoff of 20 does not bias the expenditure levels differ by region. Per student expenditures are highest in the East and lowest in the West. We conclude that the counties in our sample are not unusual with respect to the levels of public investment in education.
< Figure 3> <Tables 1 and 2> Table 1 reports the definitions of and Table 2 Table 4 contains results from estimation of multilevel logit models that contain individual and family characteristics, but no village-level variables. Village-level effects, however, enter through the random intercept. Otherwise, models 1 and 2 are the same. Both include as independent variables the age and age squared of the child, the number of siblings, and dummy variables for whether the child is male, has a single parent, lives with a grandparent, and has an ethnic minority father.
Estimation Results
Both models also include province dummy variables to control for provincial-level fixed effects.
Empirical studies find that in developing countries family income plays an important role in children's educational attainment (Jacoby, 1997 implying that higher income is associated with a higher probability of high school attainment.
In model 2, compared to children in the middle two income quartiles, children in the poorest quartile have a lower probability, and children in the richest quartile a higher probability, of progressing to high school. These findings are consistent with what one would expect if poorer households face binding credit constraints that make it difficult for them to finance their children's high school education, and also if poorer households are more likely to withdraw children from school earlier so that the children can enter the labor force and contribute to household income. Furthermore, low-income parents may not expect the same economic returns to their children's education as do higher-income parents (Lazear 1980). Children's health status has a significant, negative impact on high school attainment in 8 Parental schooling for children in a single family are calculated by the schooling of household head plus household spouse. If either mother or father's schooling is missing, the missing value is replaced by the average schooling of spouse for matched marriage. For example, if father's schooling of children who live with a single mother is missing and the highest qualification of this single mother is upper secondary school, then this child's father's schooling is replaced by 13, since the average schooling of husband for women with an upper secondary school qualification is 13 years. This processing method may be not reasonable, but the missing values is less than 5% and will not largely affect our results. The role of grandparents, however, is no longer significant in 2007. Table 5 , household income is measured using the continuous variable lnhincome.
These three models also include all the other individual and household variables in models 1 and 2, as well as provincial dummy variables.
The village-level variables we use in these models are related to community educational resources and to the overall socio-economic environment in the village. The potential impact of these village-level variables on children's high school attainment is not entirely straightforward. We would expect that the presence of a primary school in the village and shorter distance to a junior high school would, all else equal, reduce the costs of education and so increase the probability of continuing on in school. It is possible, however, that a trade-off exists between numbers of rural schools and their quality, and that the consolidation of village schools between 2002 and 2007 was accompanied by an improved quality of education in the remaining, more distant schools. Research has found that school quality is important to students' educational achievement and to schooling decisions (Card & Krueger, 1992 , Tan et. al. 1997 . Low-quality schools may induce pupils to lose interest in their studies and push students out of schools.
Unfortunately we do not have any measures of school quality in our dataset, so we cannot measure the impact of school quality directly. Average village income, however, may be correlated with and so capture some of the effects of school quality. Also, models 4 and 5 include government expenditure variables, which may be correlated with school quality.
With respect to village average income, on one hand it is possible that the opportunity cost (foregone income earned by the child) of keeping children in school is greater in villages with a high average income per capita. Consequently, students in such villages may leave school at an earlier stage. On the other hand, villages with higher incomes and better socio-economic conditions may have more community resources to support schooling, and also their richer cultural environment and positive peer effects may raise schooling levels for all families. Household budget constraints may be less constraining in richer villages, because such villages sometimes provide subsidies to children of low-income families and school quality may be higher, which can increase the expected returns to education (Knight et al. 2009 ).
Comparing model 3 to model 1, we find that including village-level variables improves the fit of the regression model slightly, as the AIC and BIC statistics of model 3 are smaller. We note that the results for model 3 indicate that the presence or absence of a primary school within the village is not a significant determinant of high school attainment. Model 3, however, does not control for differences school quality between village schools and schools in townships where students from surrounding villages are pooled. The findings of models 4 and 5, which include government expenditure variables, provide additional insights on this point.
<Table 5>
Models 4 and 5 add government expenditure variables to the set of community-level characteristics (see Table 5 Comparing the results for models 4 and 5 with model 3, we find that including government expenditure variables does not much alter the estimated coefficients of other independent variables. One coefficient that does change, however, is that for vnoprimary, which is not significant in model 3 but becomes significant in 2002 when government expenditures are included in the regression. We would explain this as follows: all else equal, students who live in villages without schools are less likely to progress to high school.
All else equal, students at low quality schools are also less likely to progress to high school.
Village schools tend to be lower quality schools, so the positive effect of having a school in the village will be offset by the quality of education unless the regression controls for the quality of schooling. Consequently, the coefficient on vnoprimary will be biased upward.
If government expenditures are correlated with school quality, then including controls for government expenditures could reduce this bias. This would explain why the coefficient on vnoprimary becomes significant in models 4 and 5.
We conclude this section with some observations about the coefficients on the household and village income variables. In all the models household income per capita is 
Conclusions
In this paper we have examined the determinants rural high school attainment and changes in those determinants between the years 2002 and 2007. Our analysis examines determinants at multiple levels: at the individual and family levels, and at the community level. In our analysis we employ a multilevel binary response model, which addresses some of the empirical issues associated with hierarchical, clustered data and heteroscedasticity.
Although our sample does not cover all provinces in China, all major regions are represented and the findings can provide some valuable insights.
We find that household and individual characteristics continue to influence high school Figure 1 . National junior high and high school progression rates, 1990-2008 Notes: Progression rates are calculated as the number of entrants to the given level of schooling divided by the number of graduates from the prior level of schooling. These data are from the same year; that is, entrants to school in August/September are divided by graduates who finished school several months earlier, that is, in June/July of the same year. The high school progression rate includes entrants to technical secondary schools. Sources: NBS (1996 NBS ( , 2001 NBS ( , 2009 
